Abstract -Process Refinement or feedback is a key component of any closed loop system Fusion models are no exception. In this paper we will explore what process refinement means in terms ofthe higher levels of fusion. In doing so we further refine the existing definitions of the various levels (as defined by the Joint Director of Laboratories, JDL) and based on these definitions we discuss how each of these levels interacts with each other.
Background
Process Refinement, as defined by the JDL panel, is an ongoing monitoring and assessment of the fusion process to refine the process itself and to regulate the acquisition of data to achieve optimal results (Klein, 1993) . Level 4 (Process Refinement) interacts with each of the other levels. But what does this mean? How does it interact? Past work has concentrated on Level 0 (Sub-Object Data Assessment) and 1 (Object Assessment) and their interaction with Level 4, but little has been accomplished between Level 4 and the higher levels -2 (Situation Assessment) and 3 (Impact or Threat Assessment). We begin our discussion with a number of basic definitions from which we will refine the existing JDL definitions. After we present our view, we next show where and how process refinement fits into the overall framework. We conclude this paper with a number of issues and A group is "a number of things (entities, to include individuals) being in some relation to each other" while an event is "something that takes place; an occurrence at an arbitrary point in time; something that happens at a given place and time" (Wikipedia). Both entities and groups can be associated with a specific event or events. An activity is "something done as an action or a movement" (Wikipedia) . Activities are composed of entities/groups related by one or more events over time and/or space.
Thus by definition an event, group and activity can be considered as a more complex entity (or in terms of the JDL, an object) and can be tracked and identified. As a side note, the JDL Lexicon does define an entity as "Any object or object set (or event or event set) which forms the basis of a hypothesis used in data fusion processes" but does not define what an object or event is. Now back to our discussion, by using the definitions presented above, we argue that activities and the aggregation of these activities (which we refer to as the situation) is both a part and a result of Level 1. Models or a priori knowledge is necessary for level 1 to be capable of identifying the object, group or activity. This a priori knowledge (i.e., the Projection, Anticipation or Forecasting is accomplished by the analyst and supports the development or analysis of possible (1) adversary intent; (2) Courses of Action (COA) -to include a prioritize list identifying the most likely and most dangerous and (3) a set of collection requirements. As part of the process that an analyst performs while developing their situation and impact/threat assessment, they may develop a collection of requirements and identify new relationships (and in turn update their model(s) of the world). As they are developing possible adversarial intents and COAs the analyst determines the key events in each to aid in the determination as to which one of the proposed COAs is unfolding (or not). These key events are then turned into a set of collection requirements and used as part of the process refinement process The process described above assumes that we have perfect collection and retrieval technology and that we obtain only the data/information that we need to perform our job. No manner the technique, it is prone to errors and depending on how requests are written can either open a huge flood gate or miss that one important piece of data. One must always provide the ability for the analyst to examine existing archives retrospectively to see if additional evidence is available about a certain object, group, event or activity. Existing data found by sifting through the raw data and not automatically delivered by the existing profiles could lead to the profiles being revised or new ones being created. Internal processes also need to be monitored to ensure that the information processing system is performing as designed. At the object level one can suggest, possibly based on environmental inputs, which source is "better" at that time for tracking or identifying the object or sending the same sensor data to multiple algorithms (running in parallel), coming up with possibly different answers and combining the results in some manner. Similar concepts can be used at the activity level. As previously mentioned a second area is the update of a priori knowledge or models. As new information comes in and new knowledge is developed through the assessment and projection process, the analyst may update existing models or add create new models (regardless of whether it is a new/modified object, group or activity).
the JDL (for the current situation) and Endsley's concept of projection and how they can jointly exist.
Conclusion
The purpose of this paper was to present a view, based on a number of years of building systems that describes a more logical functional boundary for the JDL fusion model. The model has served this community well but as time and understanding has progressed, so must the model. We began our discussion with a number of basic definitions followed by a description of various types of interaction between Levels 4 and 2/3. We refined the existing definitions of Level 1 and 2 in hopes to better clarify each of their roles. We also provided a discussion describing a distinction between Level 2/3 as described by
